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(54) METHOD FOR PHOTOPOLYMERIZATION AND APPARATUS FOR 
PHOTOPOLYMERIZATION USED FOR THE SAME REACTION 

(57)Abstract: 

PURPOSE: To provide both a method for 
photopolymerization by which a solventless 
photopolymerizable composition is prepolymerized to 
produce a prepolymer having a desired viscosity range 
and an apparatus for the photopolymerization used 
therefor. 

CONSTITUTION: This method for the 
photopolymerization is to slowly promote the 
photopolymerization while irradiating a 
photopolymerizable composition with ultraviolet rays in a 
cycle of irradiation for several sec and stopping the 
irradiation for tens of sec. The apparatus used for the 
photopolymerization is constituted of an ultraviolet ray 
producing means 1 comprising a high-pressure mercury 
lamp 2, a condensing mirror 3 and a shutter device 4, a 
light propagating means 5 comprising an optical fiber, 
etc., for propagating the ultraviolet rays produced from 
the ultraviolet ray producing means 1 and a 
photopolymerization vessel 6. 




* NOTICES * 



JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A photopolymerization method carrying out the intermission of the exposure of 
ultraviolet rays to a photopolymerization constituent, and performing it. 

[Claim 2]A photopolymerization method of the photopolymerization constituent according to 
claim 1 , wherein a photopolymerization constituent consists of acrylic ester (meta), a 
copolymerizable compound, and a photopolymerization initiator of alkyl alcohol whose carbon 
number is 2-14 pieces. 

[Claim 3]A photopolymerization method of the photopolymerization constituent according to 
claim 1 which chooses a constituent which is easy to control a reaction from an ultraviolet 
curing setup-of-tooling product in which a photopolymerization constituent uses as the main 
ingredients acrylic ester (meta) of alkyl alcohol whose carbon number is 2-14 pieces, and is 
characterized by things. 

[Claim 4] A photopolymerization apparatus forming a shutter device which controls an input to 
said optical propagating means of ultraviolet rays in said ultraviolet-rays generating means in a 
photopolymerization apparatus which consists of an optical propagating means and a 
polymerization iron pot for making a photopolymerization constituent irradiate with ultraviolet 
rays generated in an ultraviolet-rays generating means and said ultraviolet-rays generating 
means. 

[Claim 5]The photopolymerization apparatus according to claim 4, wherein an optical propagating 
means consists of optical fibers. 

[Claim 6]The photopolymerization apparatus according to claim 4 interlocking with [ thermo 
sensor / a viscosity sensor or ] a shutter device, and adjusting an input to an optical propagating 
means of ultraviolet rays. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention A plastic film, paper, an exfoliation film, It is related with the 
polymerization method of the photopolymerization constituent using the photopolymerization 
apparatus and this device for obtaining the prepolymer and oligomer which use as the main 
ingredients the acrylic ester (meta) of alkyl alcohol used as the raw material of the ultraviolet 
curing type resin which carries out coating to base materials, such as a metallic foil, or coating 
liquid. 
[0002] 

[Description of the Prior Art]For example, various pressure sensitive adhesive double coated 
tapes are used by various fields of industry. Acrylic pressure sensitive adhesive is applied to 
those many. The emulsion of the solution type in which acrylic pressure sensitive adhesive 
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polymerized the copolymerizable compound by solution polymerization or emulsion 
polymerization with the acrylic ester (meta) of alkyl alcohol, or the moisture powder type is used. 

1 [0003]Ultraviolet rays and the electron beam hardening type non-solvent binder which use an 
acrylic monomer and oligomer as the main ingredients attract attention from a point of the 
antipollution measure in recent years. Although an ultraviolet curing type binder uses as the main 
ingredients the constituent which consists of acrylic ester (meta) and a copolymerizable 
compound, since it is hypoviscosity, it needs to add a thickener, and needs to adjust it to the 
viscosity in which coating is possible, or needs to carry out precuring of the ultraviolet curing 
type binder, and needs to make it suitable viscosity. 

[0004]As for the thickener, generally, polymer, oligomer, or an inorganic bulking agent is used. 
Since polymer and oligomer which are used as a thickener have many which are well dissolved in 
an ultraviolet curing type binder, selection is difficult for them. On the other hand, an inorganic 
bulking agent needs a mixer special to distributing an ultraviolet curing type binder, 
sedimentation of an inorganic bulking agent takes place and the ultraviolet curing type binder 
after distribution has the bad stability of a solution. 

[0005]Although it is a good method which precuring of the type ultraviolet curing adhesive mass 
composition is carried out, and is thickened to the viscosity in which coating is possible, when 
the ingredient which reacts easily or is easy to gel in a constituent is included, it is difficult to 
carry out owner Perilla frutescens (L) Britton var. crispa (Thunb.) Decne. of the viscosity range 
of desired, and to obtain uniform coating liquid with little partial gel. The polymerization apparatus 
of the following batch processes, i.e., the heating polymerization iron pot which can control 
internal temperature with heating or a cooling function, is widely used for carrying out precuring. 
Or the photopolymerization iron pot etc. which were made from silica glass etc. so that it could 
irradiate with light from the outside of the photopolymerization iron pot and iron pot which have 
arranged the tubular lamp protected with the pipe through which lights, such as a quartz tube, 
are spaced in an iron pot are used. 
[0006] 

[Problem(s) to be Solved by the lnvention]It is difficult to stop the constituent which consists of 
acrylic ester (meta), and the copolymerizable compound and thermal polymerization initiator of 
alkyl alcohol, since a reaction will progress continuously once disassembly of a peroxide or an 
azo compound takes place if it polymerizes by a heating polymerization iron pot. Even if it cools 
internal temperature, it is difficult to control a polymerization reaction. For this reason, it is 
difficult to manufacture the prepolymer of the viscosity range for which it asks. If the heat 
generated by a polymerization reaction is not controlled, there is danger, such as explosion. 
[0007]The constituent which changed the thermal polymerization initiator of said constituent into 
the photopolymerization initiator is put into the polymerization iron pot made from quartz, Even 
when irradiating with the ultraviolet rays of a high-pressure mercury lamp, the mercury lamp of a 
medium voltage, etc. and polymerizing them, there is a fault, like since it will take several minutes 
before being unable to turn on a lamp in an instant but stabilizing the intensity of light, it is 
difficult to control a polymerization, and polymer adheres to the wall of a container, or gel is 
made selectively. The prepolymer of the viscosity which expects the irradiation method of 
ultraviolet rays that it does not devise also with an ultraviolet irradiation method is a stake for 
obtaining. 

[0008]This invention carries out photopolymerization of the precuring thing of the ultraviolet 
curing type binder described above, and an object [ conventional technology ] of this invention is 
to provide the photopolymerization apparatus which can manufacture the precuring thing which 
has the viscosity of the request without the difficult partial gel by a safe and cheap method, and 
the polymerization method using this photopolymerization apparatus. 
[0009] 

[Means for Solving the Problem]When this invention persons irradiated with ultraviolet rays a 
photopolymerization constituent which uses acrylic ester (meta) and a copolymerizable 
compound of alkyl alcohol as the main ingredients in a nitrogen gas atmosphere, a polymerization 
was started momentarily, but when an exposure was stopped, it found out that a polymerization 
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reaction stopped in several seconcs. A method of carrying out owner Perilla frutescens (L) 
Britton var. crispa (Thunb.) Decne. of the viscosity range of a request of a photopolymerization 
nature constituent from this using a photopolymerization apparatus which can control a 
photopolymerization reaction of this invention, and this photopolymerization apparatus, and 
manufacturing a uniform liquefied precuring thing with little partial gel (it is henceforth called a 
prepolymer) was completed. 

[0010]It was considered as a constituent except an ingredient which a constituent which carries 
out precuring also reacts easily, or is easy to gel it out of a type ultraviolet curing adhesive mass 
composition. 

[001 1]A photopolymerization apparatus used for this invention comprises the ultraviolet-rays 
generating means 1 which consists of the high-pressure mercury-vapor lamp 2, the collection 
mirror 3, and the shutter device 4, the optical propagating means 5 which consists of an optical 
fiber etc. which spread ultraviolet rays produced from said ultraviolet-rays generating means 1 , 
and the photopolymerization iron pot 6. 

[001 2] Ultra violet rays generated from the spherical high-pressure mercury-vapor lamp 2 are 
brought together in one point by the collection mirror 3, and are led to an optical fiber which is 
an optical propagating means. The optical fiber can use a thing made from a product made from 
quartz, or a plastic. 

[0013]The photopolymerization nature constituent 11 which consists of acrylic ester monomer, a 
copolymerizable compound, and a photoinitiator of alkyl alcohol whose carbon number is two to 
14 pieces is put into the photopolymerization iron pot 6, A polymerization is advanced gradually, 
irradiating a photopolymerization nature constituent in a photopolymerization iron pot with 
ultraviolet rays generated in the ultraviolet-rays generating means 1 in a cycle of a stop for 
exposure-number 10 seconds for several seconds through the optical propagation means 5. 
Owner Perilla frutescens (L) Britton var. crispa (Thunb.) Decne. of the viscosity range of desired 
is carried out by this, and a prepolymer with little partial gel is obtained easily. After irradiating a 
photopolymerization constituent with ultraviolet rays for several 10 seconds first, it may irradiate 
with ultraviolet rays in the aforementioned cycle. 

[0014]Acrylic ester monomer of alkyl alcohol whose carbon number used by this invention is 2- 
14 pieces, It is ester of alkyl alcohol and acrylic acid whose carbon number is 2-14 pieces, For 
example, ethyl acrylate, butyl acrylate, isoamyl acrylate, 2-ethylhexyl acrylate, nonyl acrylate, 
isononyl acrylate, isooctyl acrylate, laurylacrylate, decyl acrylate, etc. can be used. 
[0015]In this invention, said acrylic ester and a copolymerizable possible compound are used for 
improvement in the adhesion characteristics of adhesive tape, and improvement. Such a 
compound has a vinyl group and is chosen from what carries out photopolymerization. A 
monomer which has functional groups, such as acrylic acid, methacrylic acid, 2-hydronalium 
KIECHIRU (meta) acrylate, 2-hydroxy propylure cleat, and glycidyl methacrylate, also in it is 
preferred. 

[0016]Acrylic ester containing the following alkyl groups, for example, tetrafurfuryl acrylate, 
ISOBO nil acrylate, ethoxyethyl acrylate, butoxy ethyl acrylate, phenoxy ethyl acrylate, phenyl 
acrylate, cyclohexyl acrylate, etc. can be used. 

[0017]Oligoester acrylate, such as nonylphenoxy polyethylene-glycols acrylate and nonylphenoxy 
polypropylene glycol acrylate, etc. can be used. Since a glass transition point of a copolymer 
obtained will go up if copolymerization of these monomers is carried out to acrylic ester 
monomer of alkyl alcohol of 2-14 carbon numbers, As for the amount of these monomers used, it 
is preferred to consider it as a range that a glass transition point of a copolymer does not 
become more than -15 **. If a glass transition point of a copolymer becomes more than -15 **, 
since a tuck in ordinary temperature will fall, it is not desirable. 

[0018]In order that speed of a polymerization may be quick and may make conversion about 
100% as a photopolymerization initiator, a thing of an acetophenone series or a benzophenone 
series is preferred. A commercial thing can be used as such a photopolymerization initiator. 
[0019]For example, 4-phenoxy JISHIKURO acetophenone, a 4-t-butyl-dichloroacetophenone, A 
diethoxyacetophenone, 2-hydroxy 2-methyl-1-phenylpropan-1-one, 1-hydroxycyclohexylphenyl 
ketone, benzoin, benzoyl methyl ether, benzoin isobutyl ether, benzyl dimethyl ketals, etc. and 
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these mixtures can be used. 

[0020]The amount of photopolymerization initiator used adds 0.005 to 0.05 weight section to a 
total of 100 weight sections of acrylic ester monomer of alkyl alcohol, and this acrylic ester 
monomer whose carbon numbers are 2-14 pieces. 0.01 to 0.02 weight section is especially 
preferred. If it is it hard to polymerize to be 0.005 or less weight sections and 0.05 or more 
weight sections add, a polymerization reaction occurs rapidly and a polymerization cannot be 
controlled. 

[0021 ]By this invention, in order to improve an adhesive property to a rugged surface further, a 
photopolymerization constituent which added a hollow minute ball (micro balloon) was also 
examined. A micro balloon used by this invention can be manufactured by a method currently 
indicated by USP3,61 5,972, USP4075, 138, and USP4,287,308 grade. Copolymerization resin of 
vinylidene chloride acrylonitrile, copolymerization resin of meta-acrylonitrile acrylonitrile, etc. 
which were made into wall membrane with a microcapsule which included low-boiling-point 
hydrocarbon can be used. A micro balloon which made wall membrane urethane rubber from a 
0/W emulsion system which uses a urethane prepolymer cian also be used. 
[0022]What has solvent resistance and heat resistance in wall membrane of a micro balloon is 
preferred. A not much fine thing is not suitable from a point of compressibility [ particle 
diameter / of a micro balloon ], and stability. That whose mean particle diameter is 20-100 
micrometers can be used. Expancel 091 DE etc. of Nobellndustries (Sweden) whose wall 
membrane is meta-acrylonitrile acrylonitrile copolymerization resin in 60-80 micrometers 
preferably are preferred. The amount used is good to occupy 1 0 - 50 capacity % of a binder, in 
order to restore easily after being able to compress below by 500 gr/cm 2 which is the optimal 
crimping force at the time of adhesion and removing a pressure. It is more desirable to use 20 - 
40 capacity %. It cannot fully compress that it is below 10 capacity %, and a mechanical strength 
of a binder falls that it is more than 50 capacity %. 

[0023]By adding with a molecular weights of 300 or more polyfunctional oligo acrylate to a 
prepolymer of this invention, a binder which was further excellent in adhesion characteristics can 
be obtained. What is a compound of two or more acrylic acid and polyols, and has ten or more 
carbon between vinyl groups of both ends as with a molecular weights of 300 or more 
polyfunctional oligo acrylate is preferred. Such polyfunctional oligo acrylate is used in order to 
heighten cohesive force at the time of an elevated temperature of a binder. It is difficult for with 
a molecular weight of 300 or less polyfunctional oligo acrylate to use it, since distance between 
bridge construction molecules becomes short and it has big influence on cohesive force also by 
an little amount used. 

[0024]As with a molecular weights of 300 or more polyfunctional oligo acrylate, For example, 
ENNEA ethylene glycol diacrylate (the NK ester A-400, product made from Aranaka Village 
Chemicals), Polyalkylene glycol diacrylate, such as tetradeca ethylene glycol diacrylate (the NK- 
ester A-600, product made from Aranaka Village Chemicals), ethyleneoxide denaturation 
bisphenol A diacrylate (BP-4 EA) a product made from ****** Co. Fatty chemistry Industry, and 
propylene oxide denaturation bisphenol A diacrylate (BP-4 PA) a product made from ****** Co. 
Fatty chemistry Industry, and ethyleneoxide denaturation trimethylolpropane triacrylate (TPM- 
6EO-3A.) A product made from ****** Co. Fatty chemistry Industry, hydroxypivalate 
neopentylglycol acrylate (KAYARAD MANDA, product made from Nippon Kayaku Industry), its 
derivative (KAYARAD HX-620, product made from Nippon Kayaku Industry), etc. can be used. 
[0025]As for an addition to a type ultraviolet curing adhesive mass composition of with a 
molecular weights of 300 or more polyfunctional oligo acrylate, it is preferred to consider it as 
0.0001-0.002 mol to acrylic ester of alkyl alcohol whose carbon number is 2-14 pieces, and a 
total of 100 weight sections with a copolymerizable compound. If less than 0.0001 mol, heat- 
resistant holding power of adhesive tape will decline, and when more than 0.002 mol, there is a 
tendency for tucks of adhesive tape to decrease in number. 

[0026]In a type ultraviolet curing adhesive mass composition used by this invention, a small 
amount of paints and colors can also be added for coloring to a grade which does not bar a 
penetration of ultraviolet rays. When using an ultraviolet curing type binder using a prepolymer of 
this invention, 0.05 to 1 .0 weight section is newly added [ a photopolymerization initiator ] for a 
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photopolymerization initiator to prepplymer 100 weight section. 

[0027]In this invention. A prepolymer which a micro balloon and polyolefin powder distributed can 
be manufactured by making a micro balloon and polyolefin powder which consist of rubber/or 
resin which has elasticity in a photopolymerization nature constituent which uses acrylic ester 
monomer as the main ingredients contain. 

[0028]Thus, a binder which used a manufactured prepolymer as the main ingredients, It excels in 
heat-resistant cohesive force, and excels in exfoliation nature under a static load, and also it 
excels in an adhesive property and compressibility to an irregular split face, and, moreover, 
adhesive tape with sufficient processability is obtained from a prepolymer which distributed a 
micro balloon and polyolefin powder. 
[0029] 

[Example]Hereafter, the photopolymerization apparatus of this invention is concretely explained 
based on drawing 1 . The photopolymerization apparatus 1 of this invention comprises an 
ultraviolet-rays generating means, the optical propagating means 5, and the photopolymerization 
iron pot 6. In an ultraviolet-rays generating means, the ultraviolet rays generated from the 
spherical high-pressure mercury-vapor lamp 2 are brought together in one point, are led to the 
optical propagating means 5 through the shutter 4, and are introduced by the collection mirror 3 
in the photopolymerization iron pot 6. 

[0030]It is preferred to irradiate intermittently with ultraviolet rays the photopolymerization 
nature constituent 1 1 stirred with the agitating blades 9 in a cycle called a pause for exposure- 
number 10 seconds, for example for several seconds by the shutter 4, and to advance a 
polymerization to it gradually in the photopolymerization iron pot 6. If the viscosity sensor 8 and 
a shutter are interlocked and a fixed quantity of viscosity of a photopolymerization constituent 
rises, it may program so that the exposure of ultraviolet rays may be stopped, and the method 
that he can follow a polymerization gradually may be taken. On the other hand, since 1 1 is 
controlled to become constant temperature with the thermostat 10, the photopolymerization 
constituent has prevented a rapid polymerization reaction and a partial polymerization taking 
place. 

[0031 ]The manufacturing method of the prepolymer which used the photopolymerization 
apparatus of this invention for the primary working example is described. Carry out 
photopolymerization initiator 2-hydroxy 2-methyl-1-phenylpropane 1-one (DAROCUR 1173, 
Merck Co. make) to the mixed monomer which consists of 9 kg of 2-ethylhexyl acrylate, and 1 kg 
of acrylic acid, and weighing of the 1.5 g is carried out to a photopolymerization iron pot, The 
photopolymerization initiator was dissolved beforehand and it was considered as the 
photopolymerization nature constituent. 

[0032]Next, in the photopolymerization iron pot, nitrogen gas was blown and nitrogen gas 
replaced oxygen. Then, after irradiating with ultraviolet rays for 10 seconds first, warming and 
stirring a photopolymerization nature constituent at about 30 ** with the thermostat 1 0, the 
shutter was operated and the exposure was stopped. Although the temperature of the 
photopolymerization nature constituent began to rise promptly, about 30 seconds afterward, it 
became 30.5 **. 

[0033]It carried out looking at the grade of a rise of temperature repeating a stop for 30 seconds 
with the exposure of the ultraviolet rays for 5 seconds after that. If the temperature of a 
photopolymerization nature constituent is staged on after—exposure ** and an exposure is 
suspended, it will turn into constant temperature, it does not have a rapid rise in heat, either, and 
was able to perform UV irradiation safely. In the place which performed 15 exposures, since the 
viscosity of the photopolymerization constituent reached about 1000 target CPS, the 
polymerization was suspended. The temperature at this time was 35.5 **. The viscosity of this 
prepolymer was 950CPS in 23 **. 

[0034](Preparation of a binder) It is hydroxy pivalate neopentyl diacrylate of the molecular 
weight 312 to 10 kg of prepolymers manufactured above. It is [ 20 g and ] a photopolymerization 
initiator (15g of DAROCUR 1 173] was added, and the type ultraviolet curing adhesive mass 
composition was manufactured.) further about [KAYARAD MANDA]. 

[0035](Manufacture of adhesive tape) The unfilled space part was provided in one side of the 
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PET film substrate with a width [ 300 mm ] of with a transparent thickness of 50 micrometers 
which processed both sides by the silicone remover every 5 mm from the both ends of the 
substrate by a thickness of about 0.4 mm, and coating of the aforementioned type ultraviolet 
curing adhesive mass composition was carried out. After piling up the exfoliation treated surface 
of the transparent PET film with a 50-micrometer-thick width of 300 mm which moreover 
processed one side by the silicone remover, it compressed between rolls, and the laminated 
material whose thickness of a coating layer is about 0.4 mm was obtained. 

[0036]Crosswise the fluorescent lamp for **** (dominant wavelength of 352 nm, 0.44mW/cm 2 ) 
at intervals of 60 mm for said laminated material Next, six. It has arranged in parallel with the 
flow direction of a coating layer, and through UV irradiation was performed for 60 seconds into 
the irradiation reactor which enabled it to perform UV irradiation of about 2.00 mW/cm 2 from a 
height of 200 mm to an irradiation object. After that, promptly, with the high-pressure mercury 
lamp (dominant wavelength of 365 nm, output 80 W/cm), it irradiated with the ultraviolet rays of 
irradiation intensity 35.5 mW/cm 2 for 30 seconds, and the type ultraviolet curing adhesive mass 
composition was fully stiffened. And the coating layer was carried out inside for the 50- 
micrometer PET film which carried out one side, exfoliation processing with peel-off, and winding 
adhesive tape was obtained. 
[0037](Evaluation of adhesive tape) 

** It carried out according to the measuring method of the holding power of measurement JIS Z 
0237 of heat-resistant holding power. In this case, as an adherend, a 2-mm-thick stainless plate 
(width x3 mm x 150 mm in length) and 0.05-mm-thick aluminium foil (width x30 mm x 150 mm in 
length) polished with the waterproof abrasive paper of No. 280 were used. The binder (25 mm in 
width) was stuck on aluminium foil (area is 25 mm x 50 mm), and after removing the PET film 
substrate, it pasted up so that a stainless plate and adhesion area might be set to 25x25 mm. 
The piece of adhesion was hung vertically, 1 kg of load was applied from the stainless plate side, 
and the heat-resistant holdout at 180 ** was evaluated. 

[0038]** The exfoliation-proof nature adherend under a static load used the same thing as the 
case of measurement of heat-resistant holding power, cut adhesive tape in 20 mm in width, and 
length of 100 mm, and pasted up a stainless plate and aluminium foil. As aluminium foil turns the 
piece of adhesion down in 50 ** atmosphere, a stainless plate is fixed horizontally, the aluminium 
foil which does not attach a binder is bent at 90 degrees, and it is kept vertical at it, applying 200 
g of load to the end. And the length to which aluminium foil exfoliated 24 hours afterward was 
measured. As a result, the length which exfoliated 24 hours afterward was 0.5 mm. 
[0039]The prepolymer of the following presentation was polymerized using the same 
photopolymerization apparatus as working example 2 working example 1. 0.1 g was dissolved for 
photopolymerization initiator 2-hydroxy 2-methyl-1-phenylpropane 1-one (DAROCUR 1173, 
Merck Co. make) in the mixed monomer which consists of 9 kg of 2-ethylhexyl acrylate, and 1 kg 
of acrylic acid. 

[0040]The mean particle diameter of 60-80 micrometers whose wall membrane is a copolymer of 
meta-acrylonitrile and acrylonitrile as a hollow micro balloon, Mean particle diameter by using 
Expancel 1091 DE (made by Nobel Industries) of true density [ of 0.025g/cm ] 3 as 100g and 
polyolefin powder 30 micrometers, 1 kg was added for MIPERON XM-220 (made by Mitsui 
Chemicals, Inc., Inc.) which is density 0.94g/cm 3 . When calculated from density, the capacity 
occupied in the binder of Expancel and MIPERON XM-200 was 35 capacity % and 9 capacity % 
respectively. 

[004!]Said photopolymerization nature constituent was put into the same photopolymerization 
apparatus as working example 1 , nitrogen gas was blown, and nitrogen gas fully replaced oxygen. 
When the temperature of monomer mixed liquor was 30 ** like working example 1 and it 
irradiated with ultraviolet rays for 10 seconds, although temperature began to rise promptly, 
about 30 seconds afterward, it became 30.2 **. By repeating a stop for 30 seconds with an 
exposure for 5 seconds after that, the polymerization reaction was performed and the viscosity 
sensor suspended the exposure of ultraviolet rays in the place which showed 900 cps. The 
viscosity at 23 ** of the obtained prepolymer was 850 cps. 
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[0042]Next, it is hydroxy pivalate neopentyl diacrylate to 1 1.1 kg of prepolymers like working 
example 1. It is [ 20 g and ] the photopolymerization initiator 2-hydroxy 2-methyM- 
phenylpropane 1 further about [KAYARAD MANDA]. - One 15g of [DAROCUR 1 173] was added, 
and the type ultraviolet curing adhesive mass composition was built. Adhesive tape was 
manufactured completely like working example 1 . The thickness of the obtained adhesive tape 
was 0.395 mm, and was adhesive tape which can be compressed and is restored. 
[0043]Gap of the heat-resistant holding power examined like working example 1 is 0.2 mm. 
The length to which the exfoliation nature under the static load under a static load exfoliated 
was 0.5 mm. 

The following evaluation tests were done. 

[0044](Compression, stable examination) The thickness of the adhesive tape after sinking at the 

time of compressing by 500 g/cm 2 and removing distance and load was measured, and it asked 
for the recovery to the original thickness. Adhesive tape was stuck on the 5-mm-thick even 
board, the block of the metallicity of weight 500gr whose cross-section area has a pillar portion 

which is 1cm was put, it compressed in 23 **, and it sank of about 30 seconds after, and the 
thickness of the adhesive tape which removed load promptly and was restored 1 hour afterward 
was measured after measuring distance. As a result, a distance sunken by compression was 0.3 
mm, and the thickness of 1 hour after is 0.695 mm, and was restored to 97.9%. 
[0045](Adhesive strength to an irregular split face) The wallplate was used as an adherend. This 
wallplate is the sizing board which carried out spray painting of the acrylic paint. 
The sizes of the projection were 1-7 mm in diameter, and 0.5-1 mm in height. 
This wallplate was cut in 30 mm in width, and length of 200 mm. Adhesive tape was cut in 20 mm 
in width, and length of 100 mm, and was lightly pasted together to the wallplate. Next, by using 
as a backing material aluminum foil with a thickness of 50 micrometers cut in 30 mm in width, 
and length of 200 mm, from on the, the roller of about 2 kg of load was made to go back and 
forth one time, and it pasted up. 

[0046]After adhesion, after 48-hour neglect, it tore off at 23 ** and the exfoliation intensity of 
the direction of 90 degrees was measured by a part for 300-mm/in speed at it. As a result, the 
binder was firmly pasted up with the wall agent and the binder caused cohesive failure over the 
whole surface. This is because the adhesive tape compressed by contact bonding work stuck to 
the rugged surface of an adherend well. Adhesive strength was 4 kgf/cm. 

[0047](Extracting processability) The adhesive tape which substituted the PET film which carried 
out one side exfoliation processing for the craft releasing paper which carried out one side 
exfoliation processing was extracted with the BIKU type, and was processed. Although a circle 
20 mm in diameter was extracted continuously and processed 100 shots, the binder did not 
adhere to a BIKU type edge. 
[0048] 

[Comparative example 1] (Example of the dissolution of various polymer) 

300 g (tor kuron PS220, Toa Paint Co., Ltd. make) of acrylic rubber was dissolved in 10 kg of 
mixed monomer solutions which consist of 9 kg of 2-ethylhexyl acrylate, and 1 kg of acrylic acid 
with the container with an agitator. The viscosity after complete dissolution is 750CPS, and the 
uniform type ultraviolet curing adhesive mass composition was obtained. However, in spite of 
having cut acrylic rubber to the wafer, it takes 48 hours by the dissolution, and when time to cut 
acrylic rubber to a wafer is also included, compared with this invention, productive efficiency is 
remarkably inferior. 
[Effect of the Invention] 

** It is a safe photopolymerization apparatus with which it is easy to carry out control of a 
polymerization reaction, and explosion etc. do not take place. 

** Since the ultraviolet rays to generate cannot leak to the circumference easily, and the 
measure against a light leak is unnecessary, equipment can be miniaturized. 
** Since it is the method of polymerizing while controlling ultraviolet quantity so that a rapid 
polymerization reaction may not be caused for the photopolymerization nature constituent which 
uses alkyl (meta) acrylic ester as the main ingredients, few [ for gel / the viscosity range of 
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desired ] uniform prepolymers can be manufactured easily. 
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[Brief Description of the Drawings] 

[Drawing 1] A photopolymerization apparatus of this invention 
[Description of Notations] 

1 Ultraviolet-rays generating means 

2 High-pressure mercury-vapor lamp 

3 Collection mirror 

4 Shutter device 

5 An optical propagating means 

6 Photopolymerization apparatus 

7 Temperature survey sensor 

8 Measurement-of-viscosity sensor 

9 Stirring feather 

1 0 Thermostat 

1 1 Photopolymerization nature constituent 
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